Genome-Wide Identification of lncRNAs and Analysis of ceRNA Networks During Tomato Resistance to Phytophthora infestans.
Our previous studies have revealed the function of long noncoding RNAs (lncRNAs) and microRNAs (miRNAs) in tomato in response to Phytophthora infestans infection. However, the interaction relationships between lncRNAs and miRNAs during tomato resistance to P. infestans infection are unknown. In this study, 9,011 lncRNAs were identified from tomato plants, including 115 upregulated and 81 downregulated lncRNAs. Among these, 148 were found to be differentially expressed and might affect the expression of 771 genes, which are composed of 887 matched lncRNA-mRNA pairs. In total, 88 lncRNAs were identified as endogenous RNAs (ceRNAs) and predicted to decoy 46 miRNAs. Degradome sequencing revealed that 11 miRNAs that were decoyed by 20 lncRNAs could target 30 genes. These lncRNAs, miRNAs, and target genes were predicted to form 10 regulatory modules. Among them, lncRNA42705/lncRNA08711, lncRNA39896, and lncRNA11265/lncRNA15816 might modulate MYB, HD-Zip, and NAC transcription factors by decoying miR159, miR166b, and miR164a-5p, respectively. Upon P. infestans infection, the expression levels of lncRNA42705 and lncRNA08711 displayed a negative correlation with the expression level of miR159 and a positive correlation with the expression levels of MYB genes. Tomato plants in which lncRNA42705 and lncRNA08711 were silenced displayed increased levels of miR159 and decreased levels of MYB, respectively. The result demonstrated that lncRNAs might function as ceRNAs to decoy miRNAs and affect their target genes in tomato plants, increasing resistance to disease.